Mancuso et al. found that, preoperatively, younger patients, men, and patients living with a partner were more likely to expect improvement in SA 17 . Postoperatively, poor mental health, older age, female sex, living without a partner, and disability were associated with less fulfillment in terms of SA [18] [19] [20] . Other studies have focused on the differences between patient and surgeon expectations 21, 22 , with surgeons tending to be more optimistic than patients with regard to postoperative SA 21 . Patients often do not ask SA-related questions and surgeons appear not to address SA expectations during consultations 23 . However, as patient preferences for undergoing total hip arthroplasty are a pivotal aspect of surgical decision-making 21 , it is important to discuss SA expectations as an outcome of total hip arthroplasty.
As SA has rarely been studied 24 , prospective data are needed to better understand sexual function as a measure of outcome following total hip arthroplasty 24 . We are not aware of any previous in-depth studies that have focused on preoperative SA expectations and postoperative SA fulfillment across the total hip arthroplasty population among both younger and older patients of both sexes.
The primary purpose of the present study was to explore the associations between patients' preoperative expectations of SA and their postoperative experience of SA. The second aim was to evaluate which preoperative and postoperative functional status and health outcome measures were associated with postoperative SA fulfillment. The third aim was to perform a multivariate regression analysis to determine which patient characteristics were associated with SA fulfillment.
Materials and Methods

T
he present prospective multicenter observational cohort study was performed as part of the Longitudinal Leiden Orthopaedics Outcomes of Osteo-Arthritis Study (LOAS) (Trial ID NTR3348), which is embedded in the Dutch Arthroplasty Register (LROI) 25, 26 . The LOAS includes all patients scheduled for primary total hip arthroplasty in 7 participating hospitals: Leiden University Medical Center, Leiden; Alrijne Hospital, Leiden and Leiderdorp (former Diaconessenhuis and Rijnland Hospital); Groene Hart Hospital, Gouda; Reinier de Graaf Hospital, Delft; LangeLand Hospital, Zoetermeer; Albert Schweitzer Hospital, Dordrecht; and Waterland Hospital, Purmerend. Patients were recruited between June 2012 and July 2015. Ethical approval was obtained from the Medical Ethics Committee at Leiden University Medical Center (registration number P12.047). Patients were included in the LOAS 25, 26 once written informed consent was obtained in accordance with the Declaration of Helsinki.
Instruments
Preoperatively, patients were asked to complete a validated Dutch translation of the Hospital for Special Surgery (HSS) questionnaire for total hip arthroplasty 27 . This questionnaire contains 17 value-based items 28 . The present study focused on the HSS item "What do you expect of sexual activity after surgery?" All patients with completed preoperative and postoperative HSS questionnaires were included.
Patient characteristics, including self-reported age, sex, height (cm) and weight (kg) (i.e., body mass index [BMI]), and living status (alone or with children, with a partner with or without children, or "other" [e.g., nursing home]), were collected at baseline. Preoperatively, patients indicated their SA expectations on a 5-point Likert scale: 1 (back to normal [defined as "a return to an expected normal situation"]), 2 (large improvement), 3 (moderate improvement), 4 (slight improvement), and 5 (does not apply to me). At 1 year of follow-up, patients were asked to assess how they perceived the status of their SA using the same 5-point Likert scale. They were not reminded of their preoperative responses at the time of follow-up.
The Hip disability and Osteoarthritis Outcome Score (HOOS) was used to assess hip-related functional status 29 . The Short Form-12 (SF-12) 30 , the EuroQoL-5 Dimensions (EQ-5D), and the EQ-5D VAS (visual analog scale) were used to assess general health status 31 . Preoperative comorbidity information Flowchart of the study. THA = total hip arthroplasty and SA = sexual activity.
The study included 2 subgroups: patients with and without postoperative expected SA (the "SA-Expecting" and "No-SA-Expecting" groups, respectively). 1 LOAS exclusion criteria: <18 years of age, inability to understand Dutch language, physical or mental inability to complete questionnaires, revision surgery, hemiarthroplasty, total hip arthroplasty because of tumor or rheumatoid arthritis, or inability or unwillingness to provide informed consent. 2 Exclusion criterion: no answer in response to preoperative HSS question on SA expectations. 3 Exclusion criterion: no answer in response to postoperative HSS question on SA fulfillment.
was evaluated with use of a Statistics Netherlands questionnaire [32] [33] [34] , which asks about the presence or absence of comorbidities in the previous year in 2 domains (musculoskeletal and non-musculoskeletal comorbidities).
Statistical Analysis
On the basis of their responses to the SA question, patients were categorized into 2 groups: the SA-Expecting Group (including those with a score of 1 [back to normal] to 4 [slight improvement]) and the No-SA-Expecting Group (including those with a score of 5 [does not apply]). Postoperative fulfillment of SA expectations was calculated by subtracting the postoperative Likert score from the preoperative Likert score. A negative score (£21) indicated less improvement than expected and was categorized as "unfulfilled." A score of 0 indicated an outcome as expected and was labeled as "fulfilled." A positive score ( ‡1) indicated a greater-than-expected improvement and was categorized as "exceeded." The same method was used for the No-SA-Expecting Group. A score of 0 indicated that the outcome was expected (i.e., does not apply) and was labeled as "fulfilled." A score of ‡1 indicated a greaterthan-expected improvement and was categorized as "exceeded" (i.e., the patient unexpectedly regained SA).
The analyses were stratified according to sex and age (£60 years, 61 to 65 years, 66 to 70 years, 71 to 75 years, and ‡76 years). For the functional status and health analyses, postoperative SA outcomes were dichotomized into 2 scales ("unfulfilled" and "fulfilled/exceeded"), with the "fulfilled" and "exceeded" groups combined because the "exceeded" group was very small (n = 53; 8.8%).
The results were analyzed with use of descriptive statistics. In matrices involving 2 categorical variables, the Pearson chisquare test was used to test differences in proportions between groups. In cases in which both categorical variables were ordinal, the Armitage trend test was used. The independent samples t test was used to test differences in the means between the 2 groups.
To assess potential selection bias due to attrition, the baseline characteristics (e.g., age, sex, BMI, living status, comorbidities, and HOOS, SF-12 Physical Component Other ( ‡The values are given as the mean and the standard deviation. §All scales ranged from 0 to 100 except the EQ-5D, which ranged from 0 to 1; lower scores indicated worse outcomes. #Clinical relevance was assessed with use of minimum clinically important differences (MCIDs) for the SF-12 (MCID = 4.5) 35 EQ-5D (MCID = 0.074) 31 and HOOS (MCID = 9.1 points) 36 . No MCIDs were found.
Summary [PCS], SF-12 Mental Component Summary [MCS]
, and EQ-5D scores) of the included and excluded patients were analyzed and compared with use of the above tests. , EQ-5D (MCID = 0.074) 31 , and HOOS items (MCID = 9.1 points) 36 .
Results
A
total of 1,636 consecutive patients were scheduled for total hip arthroplasty surgery. After screening, 1,271 respondents remained. In total, 1,008 participants (79.3%) answered the preoperative SA question. Incomplete answers on preoperative or postoperative SA were excluded, leaving 952 (74.9%) patients for analysis (Fig. 1) . Comparisons of data from included and excluded patients showed no statistical differences in terms of patient characteristics and study outcomes measures.
The patients in the No-SA-Expecting group were older (p < 0.001), were more often female (p = 0.001), and had more non-musculoskeletal comorbidities (p = 0.037) compared with those in the SA-Expecting Group (Table I) . Although the No-SA-Expecting Group scored significantly better on HOOS-activities of daily living (p = 0.001), HOOS-pain (p < 0.001), HOOS-quality of life (p < 0.001), HOOSsymptoms (p = 0.012), and EQ-5D (p = 0.018) (Table I) , no clinically important differences were found when these scores were compared with data in the literature on MCIDs in patients undergoing total hip arthroplasty (data not shown) 31, 35, 36 . (Table II) . The expectation to return to normal was lowest among patients ‡76 years of age (25.1%; p < 0.001) and was lower among women (42.3%) than men (57.7%). The expectation that SA would not apply after total hip arthroplasty was highest among patients ‡76 years of age (66.8%) and was higher among women (42%) than men (27.0%) (p < 0.001) (Table II) .
Of the patients with preoperative SA expectations, 47.8% saw their expectation fulfilled after 1 year. In 43.5% of patients, SA expectations were unfulfilled. Of this group, 147 (24.3%) were still sexually inactive despite most having expected a return to normal SA. In contrast, 18.2% of patients who did not expect postoperative SA in fact regained SA (mostly a return to normal SA) (Table III) .
In the SA-Expecting group, unfulfilled SA expectations increased with higher age (e.g., SA expectations were unfulfilled for 36.3% of patients £60 years old, compared with 61.4% of those ‡76 years old). SA expectations were exceeded for nearly 10% of patients in all age groups, with the exception of those ‡76 years old (with SA expectations being exceeded for only 2.9% of patients) (see Appendix).
In the No-SA-Expecting Group, the proportion of patients who regained SA decreased with higher age, from 60% (15 of 25) among patients £60 years old to 7.1% (10 of 141) among those ‡76 years old. Overall, among patients £60 years old, we found an interaction with sex (men, p = 0.007; women, p = 0.048), with men being more likely to unexpectedly regain SA (38.9%; 37 of 95) than women (10.3%; 26 of 252) (see Appendix)
Joint-specific functional scores (HOOS) and overall qualityof-life scores were lower among all patients with unfulfilled SA expectations compared with patients in the SA fulfilled/exceeded group, except for HOOS-pain in the No-SA-Expecting group (Table IV) . Preoperative musculoskeletal comorbidities were strongly associated with postoperative fulfillment (p = 0.001), as were non-musculoskeletal comorbidities (p = 0.004). As for the difference between preoperative and postoperative scores, the postoperative changes of almost all scores (HOOS domain subscores, SF-12 PCS, and EQ-5D) were greater in the group that exceeded expectations compared with the MCIDs reported in the literature 31, 35, 36 (Table IV) . Older age was inversely associated with postoperative fulfillment of SA expectations (e.g., patients ‡76 years of age versus £60 years of age, odds ratio and 95% confidence interval [OR and 95% CI] = 0.28 [0.13 to 0.62]; p = 0.002) ( Table V) . The probability of postoperative SA fulfillment was only slightly associated (4% per unit increase) with a higher Discussion O ne year after total hip arthroplasty, expectations regarding SA were unfulfilled in 43.5% of patients who had expected to regain SA. Of the patients without SA expectations, 18.2% reported postoperative SA, with the highest rates (approximately 60%) in patients £60 years of age and male patients.
Previous studies evaluating SA expectations demonstrated that 15% to 50% of patients had unfulfilled SA expectations at the time of the 1-year follow-up 19, 20 . Poor mental health, older age, female sex, and physical disabilities have been found to be associated with decreased postoperative SA fulfillment 17, 20, 21, 37 . Although previous studies had a smaller sample size, had more missing data (35% to 40%), and were more heavily skewed toward men and younger patients than our LOAS cohort study, the present study also demonstrated these findings. However, we stratified the patients into 2 subgroups: patients with and without expectations of postoperative SA. The fact that none of the other studies has classified participants in this way makes comparison impossible, especially for the achieved postoperative SA of the patients in the No-SA-Expecting Group.
Important confounders for decreased SA are older age and pain 2 . The importance of sexuality in older people was highlighted in a longitudinal (4-generation) cohort study in Sweden, which demonstrated that the frequency of SA among the population of individuals ‡70 years of age has increased since the turn of the millennium 38 . We suggest that SA is an important aspect of quality of life 24 and warrants attention given that sexuality is not regularly addressed in orthopaedic consultations 5, 15, 23, 39 . Reported outcomes and patient expectations of postoperative outcomes are mainly determined by information provided by professionals 21, 22 . Overall, about 25% of all patients managed with total hip arthroplasty are unsatisfied with the postoperative results 19 . The dissatisfaction may be associated with the absence of SA, which, in a considerable part of this group, may be reflected in patient-reported outcome measures associated with functionality.
In a retrospective telephone-call follow-up study among young (£60-year-old) patients managed with total hip arthroplasty, 95% of patients were found to have regained postoperative SA and 70% reported a better quality of sex life 14 . The follow-up period in that study was 2.3 years; the duration of follow-up in the present study was only 1 year. Recent literature, however, has shown that patients' greatest objective functional improvement after total hip arthroplasty occurs in the first 3 months 37 . Other literature has shown that patients expect to be fully recovered at 6 months after total hip arthroplasty 40 . Consequently, there is a gap between our results (42.3% unfulfilled SA after 1 year) and the patients' expected fully recovered horizon of 6 months; this gap is concerning, particularly as unfulfilled SA after surgery may cause distress 41 . Consequently, it underlines the importance of addressing SA expectation management in the consultation room, not only for younger patients, but also for the population of patients ‡70 years of age 38, 42 . Our results after 1 year provide useful additional information for arthroplasty surgeons and add to the current literature.
Patient Expectations of Sexual Activity After Total Hip Arthroplasty
The present study had 2 main strengths. First, it is a large multicenter prospective cohort study, with patient-reported outcome measures on joint-specific and quality-of-life domains, focusing on the sexual functioning of patients at all ages and of both sexes (rather than just men). Second, this study provides complete data on SA outcomes both before and after surgery (with postoperative Likert scores being subtracted from preoperative scores). Third, the response rate for the present study was very high (74.9%), probably because the "sensitive" question on SA was asked alongside other questions on expectations of postoperative outcomes (e.g., activities of daily living, recreation, and sport), with the same answer options.
The present study also had some limitations. First, some patients may have found the SA answer options to be under-defined, although we suggest that most patients likely interpreted the option "back to normal" as a "return to preoperative levels," as it was intended (i.e., a return to what the patients consider to be normal for them). Second, this study is based on patients' (subjective) perspectives on the topic of SA, but so too are most studies on patient-reported outcomes. Third, the HSS questionnaire was primarily developed and validated for preoperative use in the United States 17, 28 ; it was later validated for use worldwide 43, 44 , including for preoperative and postoperative use in the Netherlands
27
. As with other translated and validated questionnaires, there may be some interpretation difficulties and thus issues with external validity, construct validity, and generalizability. The HSS questionnaire provides reliable information on functional status, which aids in clinical evaluation. However, as SA is multidimensional 24, 45 , further methodologically rigorous research is necessary to thoroughly investigate sexual issues in patients undergoing total hip arthroplasty. Two-thirds of the total hip arthroplasty population studied here had an expectation of postoperative SA. Of the 605 patients who expected to engage in SA after surgery, 43.5% reported that those expectations were unfulfilled and 24.3% were still sexually inactive at 1 year despite having expected a return to normal SA. In contrast, nearly 20% of patients who did not expect postoperative SA in fact regained SA. A return to normal SA was more common among patients who were younger and who were in the No-SA-Expecting group. Older age was associated with a lower likelihood of regaining SA and of postoperative SA fulfillment. Patients with unfulfilled postoperative SA expectations might have had unrealistic expectations at the preoperative stage. Clinicians should consider taking SA into account as a primary outcome of total hip arthroplasty and should inform patients (particularly older patients) to *SA = sexual activity, CI = confidence interval, b = beta regression coefficient, SE = standard error, and HOOS = Hip disability and Osteoarthritis Outcome Score. †Higher score = better outcome.
